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The present invention relates to equipment for xise in cardiopulmonary resuscitation 
(CPR), and more particularly a device for placement between the hands of a person 
performing chest compression and the chest of a patient. Even more particularly the 
device is designed to emit a sound when chest compression is performed with a force 
exceeding a pre-defined value and optionally also to emit a sound indicating the 
desirable rate of chest compression. Even more particular tihe device is defined by the 
features indicated in the preamble of the subsequent claim 1, 5 or 1 1, 

Numerous studies have shown that acquisition and retention of Cardiopulmonary (CPR) 
skills are poor. This has been reviewed extensively by Kaye and Mancini (Kaye W, 
Mancini ME . Teaching adult resuscitation in the United States -time for a rethink. 
Resuscitation 1998; 37: 177-87). 

During testing on manikins, few compressions and ventilations are performed correctly 
with slow rate and inadequate depth of compressions and under-iaflation being the most 
common errors. Similarly when the quality of CPR on patients has been studied, less 
than half of bystanders were performing good CPR defined as a palpable pulse during 
chest compressions and chest expansion. Whilst chest expansion can be observed by a 
second operator if present, few lay people (and also some medical professionals) can 
palpate a pulse accurately. As a result lay rescuers are no longer taugjht or e3q>ected to 
perform a pulse check (Guidelines 2000 for Cardiopuhnonary Resuscitation and 
Emergency Cardiovascular Care. Supplement to Circulation 2000; 102: 1 22-59). 

Accordiugly an altemative means of ensuring adequate chest compressions is needed 
that could be easily used by lay persons. One reason why rescuers do not compress the 
chest significantly is felt to be concern about possibly hijuring the patient by either 
pressing too hard or in the wrong place. A simple device that facilitated pressing in the 
correct place and alated the rescuer when the compression was sufficient should help to 
allay this concern. 

Good chest compressions are defined (according to Guidelines 2000 denoted above) as 
those, which depress flie chest in an adult, by 4 cm at a rate of 100 per minute. In order 
to depress the chest of an av^age adult this distance, a force of about 35 kPa (kilo 



pascal) is reqxiired In a child, the chest should be depressed about 2.5 cm requiring a 
force of about 20 kp. Audio prompts have been shown to improve the timing of 
compressions and ventilations and are now recommended for use during CPR 
(Guidelines 2000). 

5 

Devices incorporating a pressure gauge have been available for many years. When 
placed on the patient's chest, these guide the rescuer on the amount of force required 
More recently a device has been marketed that combines this feature with audio 
prompts to guide the timing of chest compressions (Boyle AJ et al. Improvement in 
10 timing and effectiveness of external cardiac compressions with a new non-invasive 
device: the CPR Ezy. Resxiscitation 2002; 54: 63^7). 

The CPR-Ezy is a generally rectangular device to be placed between the hands of a 
treating person and the chest of a patient. It comprises an LED-display that indicates the . 
1 5 pressure visually. The device also contains an electronic metronome that emits both 
sound and light * . 

The CPR-Ezy and similar devices are too ejqpensive (USD 150 to USD 250) and bulky 
to be accepted for widespread use by lay rescuers. In comparison, ventilation aids are 

20 widely used by lay rescuers: they generally cost about USD 2 to USD 15 and fit in a 
wallet or pocket. Furthermore the CPR-Ezy is dependent on an electric power source, 
e.g. a battery. A batt^y will be susceptible to drainage even when not in use. A lay 
person may have the device in his possession for several years before facing a situation 
in which he may bring it into use. By that time the battery may have run flat and the 

25 device will be useless. If the battery still works the rescuer has to give his visual 

attention to the LED-display to be able to observe if the compression is sufficient. This 
means that he is unable to observe the patimt's reactions while compressing. A LED- 
display will also be difficult to observe in bright light conditions, e.g., sxmshine. 
Furthermore, the treating person usually will need to contact an emergency rescue 

30 centre on the telq)hone. He may then get guidance from health personnel. If the health 
personnel can hear over the phone if the treating person is compressing with sufficient 
force or not, they may provide better guidance. In the CPR-Ezy the lack of sound 
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indicating compression force preclude the health personnel from this valuable 
information. 

Anotiier prior art device is shown in US 4,554,910. This device has a lower surface that 
5 is intended to be placed on a patient's chest and an upper surface that the treating person 
presses against. Between the surfaces are a spring and a rectangular spring steel body. 
The spring steel body has sidewalk with inwardly directed dimples. When the spring 
steel body is compressed the dimples will be deflected outwardly creating an audible 
click. 

10 

Although, this device gives an indication of when the pressure required is attained, and 
is independent of a battery, it does not give any information to the user of the desired 
rate of chest compression. It has also a large size that makes it awkward to carry around 
and does not fit in most pockets. It is also costly to produce. This makes the availabihty 
15 of the device poor. 

The object of the present invention is to provide an aid'to improving the timing and., 
effectiveness of chest compressions during both training and patient use at a price and 
size that would enable all lay responders to purchase it and carry it at all times, 
20 preferably together with their ventilation aid. 

In a first aspect of the preset invention this is achieved by the novel features g^vm in 
the subsequent claim 1. In a second aspect of the present invention this is achieved by 
the novel features given in the subsequent claim 5. The novel features of claim 1 1 
25 defines a third aspect of the invention vol which a device with two pre-defined forces is 
achieved. The third aspect may be carried out with or without the first or the second 
aspect of the invention. 

Preferred embodiments of the invention will be described in detail as examples, 
30 referring to the accompanying drawings, m which: 

Figure 1 shows a block diagram of a CPR feedback device according to the invention. 
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Figure 2 shows a device of the present invention in side elevation view. 
Figure 3 shows the device of figure 2 in plan view, 

5 

Figure 4 show schematically a partial longitudinal section of the device of figure 2, 
Figure 5 shows in plan view a detailed example of the lower part of the device, 
10 Figure 6 shows in plan view a detailed example of the upper part of the device. 
Figure 7 shows an exploded view of the device in a detailed embodiment. 
Figure 8 shows a longitudinal cross section of the detailed embodiment, and 

15 

Figures 9 and 10 show schematically a partial longitudinal cross section of an . 
altemative embodiment that can be used for both children and adults. 

Figure 1 shows a block diagram containing the main functional features of the CPR 
20 feedback device: a mechanical sound generator 1, e.g. a "clicker metal", a switch 2, an 
electric power source 3, e.g. a battery (Preferably a long lasting battery,like lithium or 
alcaline), a microconttoll^ circuit 4 and a beeper 5, e.g., of a piezo. Optionally, a 
programming connector 6 may also be present. 

25 The battery 3 is connected to the microcontroller 4, at least partly through the switch 2. 
The microcontroller 4 is connected to the beeper 5 and the programming connector 6. 

The mechanical sound generator 1 may be integrated with the switch 2 so tiliat when the 
CPR feedback device is compressed for the first time the mechanical sound generator 
30 switches on the power to the microcontroller 4. 



Figure 2 shows the CPR feedback device in side elevation view. The device comprises 
an upper part 7, a lower part 8 and a central part 9, The upper and lower parts 7 and 8 

< 

are preferably made from relatively hard plastic. The cmtral part 9 is preferably made 
from rubber or pliable plastic. The upper and lower parts 7, 8 have both a generally flat 
5 surface 14, 15. The sides of the device are rounded as shown by reference numbers 10 
and 11. The upper and lower parts are moveable towards each other, as will be 
explained below. The central part 9 may be formed as a gasket and be inserted in 
grooves (not shown) in the jxppcr and lower part 7, 8 and/or glued or otherwise sealed to 
the upper and lower parts 7, 8. 

10 

Figure 3 shows the device of figure 2 in plan view. The upper and lower parts 7, 8 have 
rounded ends 12, 13. The rounded configuration of the sides and ends of the device will 
make it fit snugly in the hands of the treating person. It will also prevent damages on the 
skin of the patient. Preferably the upper and lower parts 7^ 8 are made of a plastic 
15 material that gives a rabbery feel, to avoid hurting the hands of the treating person after 
a long time of cohtLauoa use and to avoid sUpping. Although this shape of the device is 
. . .. . found to be suitable other shapes are also conceivable, e.g. a circular disc shape, or a 
heart shape. 



20 Figure 4 shows schematically the device of figures 2 and 3 in a partly longitudinal 
section. The central part 9 has been cut away to reveal the interior of the device. A 
printed circuit board ^PCB) 16 is attached to the interior surface 17 of the lower part 8. 
In the PCB 16 the interior components of the device is attached. From left to right ia 
figure 4 these are: the mechanical sound generator and switch 1, 2, the battery 3, the 

25 microcontroller-Circuit 4 and the beeper 5. 

The mechanical sound generator 1 comprises a plate 18 made from spring steel or a 
material with similar properties. The plate 18 has an indentation 19 formed therein. The 
plate 18 is at a first end attached to a foot 20, the opposite end being firee. Directly 
30 above the firee end of the plate 18 on the iuterior surface 21 of the upper part 8 is a peg 
22. Directly below the free end of the plate 18 is a contact 23, which is comiected to the 
PCB 16. ' 
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In the previous and the following the terms iipper and lower, above and below etc, are 
used purely with reference to the drawings (except for figure 10 in which the upper part 
is the lowermost). Obviously the device maybe turned around and will work just as 
5 well in this orientation. Consequently, the terms indicating an orientation of the 

different parts should not be construed to have any restrictive meaning on the invention. 

The general function of the device according to the present invention will now be 
described. 

10 

When the device is brought into use for the first time the treating person simply 
positions the device in the correct area on the chest of the patient. On one or both of tbe 
surfaces 14, 15 of the upper and lower parts 7, 8 there may be printed instructions that 
shows where to place the device and how to use it, preferably in the form of text, 
1 5 drawings and/or symbols. 

• When the device is thus placed on the right spot, the treating person starts pressing with 
his hands on the upper surface 14. This pressing action vydll move the upper part 7 
towards the lower part 8 against the pUabihty of the central part 9, which will be 

20 compressed. As the peg 22 contacts the free end of the plate 1 8 this will bend downward 
towards the contact 23. About the same time as the free end of the plate reaches the 
contact 23, the indentation 19 will flex in the opposite direction and emit a chcldng 
sound. The contact between the contact 23 and the plate 18 will close the power supply 
circuit to the microcontroller circuit 4. This may preferably be done by way of an 

25 electronic Holding circuit, e.g. a relay or a transistor, that closes the power supply 

circuit Optionally, a timer circuit may be present that automatically discontinues fixe 
power STq)ply to the microcontroller 4 after a certain period of time of inactivity. 

The microcontroller circuit 4 contains an electronic metronome that with a 
30 predetOTnined rate activates the beeper 5 to emit a sound. The rate may be fixed or 
variable by programming of the microcontroller 4. 
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Thus, the device, once activated will give out a beep each time the treating person is 
supposed to compress the chest of the. patient. Optionally the microcontroller may 
provide pauses in the beeping, e.g., every 15th beep, to allow for lung inflation. The 
pause may be a set time, which is adapted to the time required for giving, e.g., two lung 
5 inflations. 

Another modus is that the first time the device is compressed it will automatically turn 
itself on and give the first beep. Thereafter the device will continue to give out beeps at 
a fixed rate until a total of 14 beeps have been given. After the 14* beep the device will 

1 0 turn itself off automatically. When the treating person compresses for the 1 5* time he 
will hear no beep. This is to be taken as a signal to stop the compression and perform 
lung inflations. When the lung inflations, and possibly other necessary work, have been 
performed, the compression is started again. The device, which in the meantime has 
been off, will again be switched on as the upper and lower parts are moved together and 

15 consequentiy the internal switch is operated. At the first compression the device will 
give a first of in total 1 4 beeps before it turns itself off automatically again. 

The mechanical sound generator 1 will emit a choking somd every time the treating 
person compresses the device, and thus also the chest of the patient, with a force 

20 exceeding a predetermined value, the predetermined force being an estimate of tiie force 

» • 

required to achieve a sufficient compression depth for effective CPR. 

If the force is less than the predetermined value no sound will be emitted firom the 
mechanical soxmd generator 1. Thus the treating person will realise that he has not 
25 pressed hard enough and has to increase his force. The mechanical sound (cUck) should 
be heard with ^proximately the same rate as the beep initiated by the metronome, 
provided the user is performing correctiy. 

The force required for making the mechanical sound is chiefly dependent on the 
30 elasticity and design of the central part 9 and the design and stifBiess of the plate 18. To 
vary the force required different types of plates 18 and central parts 9 may be available. 
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Thus it may be possible to make different versions of the device ad^ted, e.g., for adults 
and children and mark these accordingly. 



If the battery should run flat or be exhausted before the iBrst time use due to a long 
5 storage period, the microcontroller circuit 4 will of course not work. However, the most 
important feature of the device will still work, which is the signal indicating sufficient 
compression force. Thus the device will still be usable, even without a battery. 

Figures 5-8 shows a detailed embodiment of the device of the present iavention. For 
10 practical reasons the electronic components have been left out, but it is obvious for a 
person of skill how these components should be mounted in the device. 

Figure 5 shows the lower part 8 in plan view seen from the inside of the device. It has 
one hole 30, 3 1 at each end for accommodating a screw sleeve of the upper part (which 

15 will be explained below). Close to one end of tiie lower part 8 is a base socket 32 with 
two screw holes 33, 34 for moxmting the cUcker plate 18. The base socket 32 also has a 
concave depression 35 formed therein. The clicker plate 18 is mounted with the 
indentation 19 facing towards the depression 38. The depression 35 will prevent 
pressure on the indentation 19, when the clicker plate 18 is moxmted against the base 

20 socket 32. Further more the depression 19 makes it possible to have tiie bending axis of 
the clicker plate going through the indentation 19. This makes it easier to obtain a 
distinct choking sound when the cUcker plate 18 is bent. 

* • 
% 

A groove 36 for a mbbar string is formed on each longitudinal side of the lower part 8. 

25 In the area of the holes 30, 3 1 there are open sections 37, 38 not intended for receiving a 
rubber string. Through the openings remaining in these aireas when the upper and lower 
parts are joined, the cUcking sound from the plate 18 is emitted imobstructed by 
structural details. At the ends of the grooves 36 are stoppers 39 that prevent the rubber 
sting form sUding out of the groove and act as abutments when the lower and iq>per 

30 parts are moved towards each oth^. 



In the central part of the lower part 8 a depressed area 40 is formed to accommodate the 
electronic components. 

Figure 6 shows the upper part 7 in plan view seen from the inside of the device. The 
5 upper part 7 has a socket 41, 42 at each end thereof. The sockets 41, 42 are configured 
to enter the holes 30, 31 of the lower part 8. In the sockets 41, 42 are bhnd holes 43, 44 
for a screw (see figure 8). Centrally in the upper part 7 is a threaded hole 45 for an 
adjustment screw (see figure 8). The upper part 7 has ribs formed on the inside surface 
to stiffen and strengthen the part. 

10 

Figure 7 shows an exploded view of the device of the present invention. It shows the 
upper part 7 and the lower part 8. Between these are shown the rubber strings 9, the 
plate 1 8, a clamp 46 for the plate 1 8 and a pair of screws 47, for securing the plate 1 8 to 
the base socket 32. A pair of assembly screws 48 are also shown, that are intended for 
1 5 attaching the lower and the upper parts to each other. Lastly, an adjustment screw 49 is 
shown. 

Referring to figure 8, the assembly of the device of figures 5-7 wiU be e3q)lained. 
Figure 8 shows a longitudinal cross section of the device. The plate 18 is screwed to the 

20 base socket 32 by means of the clamp 46 and the screws 47. The plate 18 has its state of 
equilibrium extending above the depression 35. The sockets 41, 42 of the upper part 7 is 
entered through the holes 30, 3 1 of the lower part. The screws 48 are entered through 
the holes 30, 31 and screwed into the holes 43, 44 until the screw heads come to rest 
against the sockets 41, 42. The screw heads of the screws 48 are of a larger diameter 

25 than the smallest diameter of the holes 30, 3 1 . As shown in figure 8 the screw heads of 
the screws 48 can move a distance from the smallest diameter of the holes 30, 31 when 
the upper and lower parts are pressed towards each other. 

The adjustment screw 49 is screwed into the hole 45. The fiirther in the adjustment 
30 screw is screwed the lesser the force required to create a click from the plate 18 will be. 
Advantageously, the hole 45 may be sealed by a suitable sealing compound after the 
adjustment is contpleted, to avoid tampering. 
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It is also possible to incorporate an abiUty for different functionaUty depending on the 
orientation of the device, i.e. if the upper part is facing up or down. One side of the 
device could be for adult conqwressions, the other for child compressions. An 
5 embodiment with this feasibility is shown in figures 9 and 10, which show a 

longitudinal section of a part of the device according to the present invention. As for the 
embodiments above, this embodiment comprises the mechanical sound generator 1, 
with the foot 20, attached to the lower part 8. and the plate 18. The indentation 19 in the 
plate 1 8 is also shown. To the upper part 7 a peg 22 is attached. The main difference 

10 between this embodiment and the previous embodiment Ues in the distance element 50, 
which is swingably mounted to the end of the peg 22 via a pivot 5 1 , so that the element 
50 in a first position is situated at the prolongation of the peg 22, as shown in figure 9. 
In a second position the element 50 is swung to the side of the peg 22, as shown in 
figure 10. The element 50 and the peg 22 are suitably shaped and adapted to each other 

15 . so that the element 50 may swing only to one side ofthe peg 22. Attached or integrated 

to the side of the element 50 is a weight 52. The weight acts to swing the element into 
^ \- :• • • ■ the first position when the device is oriented as shown in figure 9; i.e. with the upper 

element at the top. When the device is turned the other way around, so that the upper 
element 7 is situated at the bottom, as shown in figure 10, the weight, which is 

20 influenced by gravity swings the element 50 into the second position. In the first 

position ofthe element 50 the effective length ofthe peg 22 will be longer than in the 
second position. This means that a shorter distance has to be covered by the upper 
element 7 in the position shown in figure 9, than in the position shown in figure 10. 
Consequentiy, a lesser force has to be applied in the figure 9 position than in the figure 

25 1 0 position. The figure 9 position may then fimction as flie child position and the figure 
10 position as the adult position. 

In tiie fiiUy electronic embodiment ofthe device liiis featiore may be achieved by adding 
a component coiq)led to the microcontroUer circuit, the component being sensitive to 
30 the axis ofthe gravity. Numerous such components are available, e.g., an orientation 
sensitive accelerometer or level sensitive switches, e.g. a mercury switch. This means 
that the device could perform differentiy depending on the orientation. 




Indications on the outer surfaces of the upper and lower parts should be present to 
clearly indicate to the user, which side to use on which patients. 

The device may also have a means to maintain the placement on the chest, e.g., a sticky 
surface or a surface shaped such that a small negative pressure is created between the 
patient's skin and the device. 

The mechanical sound may be generated in numerous ways. Other possible means of 
providing a mechanical sound are: 

* 

• Mounting a string with tension between two supports on one of the lower or upper 
parts, and mounting a plectrum on the other of the parts, so that when the upper and 
lower parts are pressed against each other the plectrum will strum on the string. 
With this alternative it is also possible to arrange two (or more) strings at different 
heights and giving different tones, so that one tone, e.g. the highest tone, indicates 

• the compression force for a child and the other tone indicates the compression depth 
for an adult 

• Sealing the cavity between the upper and lower part so that it is possible to 
compress air when tihe upper and lower parts are moved against each other. When 
the pressure in the cavity reaches a pre-defined pressure a valve will open and 
release the air through a sound emitting means, e.g., a flute. When the force is 
removed firom the device air will enter the cavity again, possibly through a check 
valve. 

• Utilising the principle of Mction and resonance, as is the case with a violin. 
Providing two objects that move with fiiction relative each other whsa a pre-defined 
force is s^plied, the two objects emitting a sound because of the fiiction and hence 
resonance between th^cn. 
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However, the maimer of which the mechanical souad is generated is not of substantial 
importance, as long as it is generated with reliability and the force required to generate 
the sound does not vary substantially over the time the device is stored and used. 

5 The switch for switching on the microcontroller circuit may also be provided by a 
separate switch not integrated with the mechanical sound generator. Most preferably, 
however, the switch is enclosed within the device and is operated by pressing the upper 
and lower parts against each other. 



10 Although a mechanical sound generator is preferred for indication of sufficient 

compression force (strictly speaking: depth), altematively an electronic sound generator 
may also be used. This may be a part of the same circuit as the sound generator making 
the beep indicating the compression rate or be a separate circuit An electronic sound 
genorator will be dependent on electric power. Instead of a battery a power generator 

1 5 generating electric power from the movement between the upper and lower parts during 
the compression is also conceivable. 



Patent Claims 
1. 

A device for placement between the hands of a person performing chest compressions 
5 and the chest of a patient, comprising: 

a first part and a second part, said parts being moveable towards each other when a 
compression is performed, 

a retum means between said parts for moving said parts away firom each other again 
when the compression is relieved, 
10 a mechanical sound generator between said parts for generating a sound when said parts 
are moved towards each other with a force exceeding a pre-defined value, 
an electric power source between said parts, and 

an electronic sound generating means between said parts, and coupled to said power 
source, for generating a repeating sound indicating a desired compression rate. 

15 

•2. 

Device accordrag to claim 1, fiirther comprising a switch between said parts, ^aid switch 
being operated by the movement of said parts towards each other, and said switch 
operably coupling said power source to said electronic sound generating means. 

20 

3. 

Device according to claim 2, wherein said switch is integrated in said mechanical sound 
generator. 

25 4. 

Device according to any of the preceding claims, wherein said retum means is a pliable 
gasket extending along the perimeter of said parts. 

5. 

30 A device for placraient between the hands of a person performing chest compressions 
and the chest of a patient, comprising: 
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a first part and a second part, said parts being moveable towards each other when a 
compression is performed, 

■ * 

a return means between said parts for moving said parts away from each other again 
when the compression is relieved, 
5 . an electric power source between said parts, 

an electronic somid generating means between said parts, and coupled to said power 
source, and 

a switch between said parts, said switch being operated by the movement of said parts 
towards each other, and said switch operably coupling said power source to said 
1 0 electronic sound g^erating means. 

6. 

Device according to claim 5, wherein the sound generator generates a repeating sound 
indicating a desired compression rate. 

15 

7. 

Device according to claim 5, wherein said sound generating means generates a sound 
when said parts are moved towards each other with a force exceeding a pre-defined 
value. 

20 

8. 

Device according to claim 5 or 6, further comprising a mechanical sound generator 
between said parts for generating a soimd when said parts are moved towards each other 
with a force exceeding a pre-defined value. 

25 

9. 

Device according to any of the preceding claims, wherein said power source is a power 
generator, generating electric power fix>m the movement of said parts. 



10. 

■ 

Device according to aay of the preceding claims, wherein the outside surfaces of said 
parts are made from or at least partly covered with a material with a high coefficient of 
friction, preferably also being pliable, to avoid slipping and hurting. 

5 

11. 

A device for placement between the hands of a person perfoiming chest compressions 
and the chest of a patient, comprising: 

a first part and a second part, said parts bemg moveable towards each other when a 
1 0 compression is performed, 

a return means between said parts for moving said parts away firom each other again 
when the compression is reheved, 

a sound generator between said parts for generating a sound when said parts are moved 
towards each other with a force exceeding a pre-defined value, 
15 an orientation sensitive means being responsive to the orientation of the first and second 
parts relative to each other, setting the device to a first pre-defined value when the first 
... part is situated lower than the second part, and a second pre-defined value when the 
second part is situated lower than the first part. 

20 12. 

Device according to claim 1 1, wherein the orientation sensitive means is a distance 

element adapted to swing by influence of gravity between a first position, whereby the 

travel distance of the first and second parts towards each other until the sound is 

generated is of a first magnitude, and a second position, whereby the travel distance is 

25 of a second magnitude, the second magnitude being lesser than the first magnitude. 

*• 

13. 

Device according to claim 1 1, wherem the element is mounted at the end of a peg and 
being equipped with a weight attached or integrated to the side of tiie element, the 
30 weight swinging the distance element under the influence of gravity between the first 
and the second position. 



16 

14. 

Device according to claim 1 1, wherein fhe orientation sensitive means is an electronic 
ori^tation sensitive conq>oiient, like an orientation sensitive accelerometer or a level 
sensitive switch, e.g., a mercury switch. 



Sammendrag 

• • • 

Utstyr for bruk ved brj^ompresjon i forbindelse med livredning (sSkalt CPR), og mer 
bestemt en anordning for plassering mellom hendene til en livredder og brystkassen til 
en pasient. Anordningen er tilpasset for k sende ut en 1yd nSr brystkompresjoneh utfiarres 
med en kraft som overskrider en forhSndsbestemt verdi og eventuelt ogsa Sl avgi en 1yd 
som indikerer 0nsket takt pa brystkompresjonen. 

Det beskrevet mekaniske og elektroniske utfisrelsesfomier og ogsa en ut&relsesfonn 
som bar ulik forhandsinnstilt kraft alt etter hvilken side som vender opp. 
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